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Abstract: 

PURPOSE: To enhance the evenness of a coated film, by adjusting the pigment 
volume concentration of a pigmented coating same as, or very similar to, that 
of an intercoating with a specific extender pigment and uniforming shrinkage 
between films in coating a part of a wet film for intercoating with the pigmented 
coating. y 

CONSTITUTION: A part of a wet film of intercoating I is coated with a 
pigmented coating II and after both films are heat cured simultaneously, 
another pigmented coating III is applied on the uncoated part of the pigmented 
coating II or the whole of cured film, the coating is finished. The coating I is a 
solution- type heat curable coating comprising a heat-curable resin 
composition, a color pigment and/or an extender pigment as main components. 
The pigment volume concentration of the pigmented coating II is adjusted with 
an extender pigment selected out of talc, clay and barium sulfate so as to be 
same as or very similar to that of the coating I. By said process, the shrinkage 
factor of both films at the time of simultaneous heat curing is almost equal, and 
the generation of unevenness is controlled. 
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Title of the Invention 

FILM FORMING METHOD 

Specification 

1 . Title of the Invention 

FILM FORMING METHOD 

2. Claim 

Film forming method characterized by painting the solution type thermosetting paint (I) which has 
thermosetting resin, coloring pigment, and (or) extender pigment as the main ingredients, then by 
painting the coloring paint (II) which is prepared with one or more sorts of extender pigments 
selected from talc, clay, and barium sulfate so that the pigment volume concentration is same as, or 
similar to, this paint (I) on a part of this coated surface, and after hardening both films 
simultaneously by heating, by painting the coloring paint (III) on the coated surface of the 
above-mentioned paint (I) on which the paint (II) is not painted, or on both the coated surfaces of 
the paint (I) and the paint (II). 

3. Detailed Explanation of the Invention 

This invention is related to the improvement of the finish appearance of a film which is prepared 
by painting a coloring paint to a part of the wet film surface, and after heat-hardening of both these 
films simultaneously, by painting other coloring paints on the non-painted portion of this coloring 
paint, or further on this colored film surface. 

As a specific example of the above-mentioned painting system, for example, there is a so-called 2 
tone finish by which a coloring paint is applied to the target portion of the intercoating wet film 
surface that is not yet hardened, and after both these films are heat-hardened simultaneously, other 
coloring paints are applied to the non-painted portion of the above-mentioned coloring paint of the 
intercoating coated surface. 

In the painting process of automobile inner shell to which a primer such as electrodeposition paint 
is applied, there are cases where the top coating paint is applied to the inner board when the 
intercoating film of the outer board is in the wet (un-hardened) state. Since splashes (mists) of the 
top coating paint for the inner board are easy to stick on the intercoating wet coated surface of this 
outer board at this time, the process by which top coating is carried out to the whole area of the 
intercoating surface of the outer board after heat-hardening the film in that state can also be 
mentioned. 

The reason for painting a coloring paint over the un-hardened wet intercoating film by these 



methods is to skip the printing process in order to reduce the cost and improve the productivity. 

However, for the above-mentioned 2 tone color finish or the painting process for the automobile 
inner shell, to the film formed by applying the coloring paint (for example, the first coloring paint 
for the 2 tone color or its mist, or the mist of the top coating paint apllied to the inner board) to the 
un-hardened wet intercoating film surface and by further applying other coloring paint (for 
example, the second coloring paint for the 2 tone color or its mist, or the top coating paint for the 
outer board) after heat-hardening these, unevenness occurs to the misted portion or the color 
boundary portion of the 2 tone finish, and it has been the cause to reduce the smoothness. 

Although grinding the uneven parts has been performed in advance to painting the above- 
mentioned other coloring paint in order to improve smoothness, it is inadequate in practice, and 
unevenness cannot be improved, and the improvement is desired strongly. 

Thus, as a result of wholehearted inquiry aiming at the improvement of the smoothness in the 
above-mentioned painting system, the inventors judged that a part of the coloring paint mists, etc 
remained on the surface layer of the intercoating film that was grinded smoothly, that, when other 
coloring paint is applied to these coated surfaces, the solvent in the coloring paint swelled the 
intercoating film and the coloring film (mist), and that, when printing is performed afterwards, 
unevenness occurs to the other paint applied over due to the different rate of contraction between 
the intercoating film and the coloring film (mist). 

That is, at the time when the other coloring paint is applied and printed, if the rate of contraction of 
the coloring film (mist) was small and that portion will dent, and if the rate of contraction was large, 
it will project, and it was imagined that this appears on the film surface through the other coloring 
film. 

As a result of further study based on such knowledge, the inventors discovered that the smoothness 
can be improved, for example, in the above-mentioned painting system, by making the pigment 
volume concentration of the coloring paint applied to the wet intercoating film same as, or similar 
to, that of this intercoating film using a specific extender pigment. 

Namely, this invention relates to film forming method characterized by painting the solution type 
thermosetting paint (I) which has thermosetting resin, coloring pigment, and (or) extender pigment 
as the main ingredients, then by painting the coloring paint (II) which is prepared with one or more 
sorts of extender pigments selected from talc, clay, and barium sulfate so that the pigment volume 
concentration is same as, or similar to, this paint (I) on a part of this coated surface, and after 
hardening both films simultaneously by heating, by painting the coloring paint (III) on the coated 
surface of the above-mentioned paint (I) on which the paint (II) is not painted, or on both the 
coated surfaces of the paint (I) and the paint (II). 

The feature of this invention is that, when applying the paint (II) to a part of the wet film of the 
paint (I), the pigment volume concentration (henceforth "PVC") of this paint (II) is adjusted with a 
specific extender pigment so that it is the same as, or similar to, that of the paint (I). 

That is, if PVC of both paints was adjusted beforehand in this way, even if the paint (II) sticks to a 



part of the wet film surface of the paint (I), for the rate of contraction of both these films being the 
same or similar, the generation of the unevenness phenomenon described above would be almost 
none, and smoothness will be improved remarkably. 

In addition, although this PVC is desirable to match that of the paint (II) to that of the paint (I), by 
this invention, it is not limited to this, and even if it is matched to that of the paint (II) or both paints 
are adjusted, it does not interfere. 

Next, the film formation method of this invention is explained further in detail. 

(Paint I): It is the solution type thermosetting paint which has a thermosetting resin composite, 
coloring pigment, and (or) extender pigment, as the main ingredients, and is the paint which forms 
coated surface of the below-mentioned paint (II) and the paint (III) 

Specifically, the intercoating paint for the above-mentioned 2 tone color finish or for the 
automobile shells, etc. is mentioned, and besides these, other sorts of paint in which special 
functions are given to a part of the intercoating film. 

The thermosetting resin includes a resin composite that has as the main ingredients a base resin 
selected from, for example, alkyd resin, polyester resin, acrylic resin, etc., and a hardening agent 
selected from amino resin, polyisocyanate compound (including block compound), etc., and that 
carries out cross-linking hardening by normal temperature or by heating, and furthermore, resin for 
paints, such as epoxy resin, polycaprolactone, and cyclohexane dimethanol compound, etc., can be 
used together, if needed. 

Coloring pigments are not specified and titanium oxide, carbon, red ocher, phthalocyanine, etc. are 
mentioned, for example. It is especially desirable to use titanium oxide and a small amount of 
carbon for the above-mentioned intercoating paint. 

Moreover, extender pigment is not especially limited, and ones selected from talc, clay, and 
barium sulfate can be used. 

Furthermore, corrosive protection pigments, such as zinc CLOMATE, zinc oxide, and strontium 
CLOMATE, are also employable. 

As the pigments for the paint (I), one sort or two or more sorts selected from the above- mentioned 
coloring pigments, extender pigments, and corrosive protection pigments can be used, and 
although the combination amount of these pigments are arbitrarily selscted according to the 
purpose, it is desirable to be 10-30%, especially 15-20%, based on PVC as far as the above- 
mentioned intercoating paint is concerned. 

PVC of this invention is the extender concentration of the pigments in the hardened film of each 
paints. 

The paint (I) is the thing that the above-mentioned ingredients are dissolved or dispersed in an 
organic solvent, and it can be used in the forms of solution type, non- water dispersion liquid type, 



highly solid type, etc. 

This paint (I) can be applied to target objects, such as cars, electric appliances, machine 
equipments, and office apparatuses, either directly or after a surface treatment or applying primer, 
such as electrodeposition paint (cation type, anion type), etc., it does not interfere. 

The paint film thickness of the paint (I) is desirable to be 15-60|i, especially 20-40ji, based on the 
hardened film. 

The application method is not especially limited, and normal methods, such as an air spray, an 
airless spray, an electrostatic spray, a mini bell, etc., can be employed. 

Paint (II): It is the coloring paint applied to a part of the film surface of the paint (I), and its PVC 
must be adjusted with the extender pigment selected from talc, clay, and barium sulfate so that it 
will be the same as, or similar to, that of the paint (I). 

Applying the paint (II) to a part of the film surface of the paint (I) means that the paint (II) is 
applied as the first color to a part of the film surface of the paint (I) for 2 tone color finish (and the 
below-mentioned paint (III) is applied to the non-painted portion of the paint (II) after that), or the 
phenomenon in which the top coating paint being applied to the inner board of the automobile shell 
(this corresponds to the paint (II)) becomes mist or granular and sticks to the wet painted surface of 
the paint (I) on the outer board (and the below-mentioned paint (III) is applied to the whole surface 
of the outer board after that), for example. 

Paint (II) is a coloring paint containing the coloring pigment for making the target color tone, and 
moreover, it is characterized by being adjusted by a specific extender pigment so that PVC 
becomes the same as, or similar to, that of the paint (I). 

That is, this paint (II) has as the main ingredients a vehicle ingredient, coloring pigment, and 
extender pigment. And as the vehicle ingredient, the thermosetting resin of the above-mentioned 
paint (I) is desirable, the coloring pigment can use an organic or inorganic paints of the target color 
tone, and the extender pigment used is selected from the abovementioned three sorts. 

As for the PVC of this paint (II), although PVC of the paint adjusted to the target color tone is 
usually 0.5% to less than 10% and the defect described above occurs when this is applied to the 
coated surface of the paint (I) as it is, in this invention, the PVC of the paint (II) is made the same 
as, or similar to (within ± 5 of the PVC of the paint (I)), that of the paint (I) using extender pigment. 

If PVC of the paint (II) is smaller than 5 compared to that of the paint (I), dents are likely to 
generate in the misted portion of the fine paint (II) to which the paint (II) is applied or the color 
boundary portion of 2 tone finish, and if it is greater than 5, these portions are likely to project. 
Therefore, it is not desirable. 

The paint (II) is obtained by dissolving or dispersing each above-mentioned ingredient to an 
organic solvent. 



This paint (II) is applied to a part of non-hardened coated surface of the paint (I). 

Although the paint film thickness is not especially limited, it is especially desirable in 2 tone color 
finish to be 20-40|i based on the hardened film. 

After applying the paint (II) to a part of the coated surface of the paint (I), both films are hardened 
by heating. 

Although the heating temperature can be arbitrarily selected according to the composition of the 
paint, 100-200 DEGC is desirable for 10-40 minutes heating. 

Next, it is preferable to polish and smooth out the projecting parts by the paint boundary part of the 
paint (II) or the mist of the paint (II) stuck on the coated surface of the paint (II) in the non-coated 
part in 2 tone color finish, and by the mist of the paint (II) being applied to the inner board but 
stuck on the coated surface of the paint (I) on the outer board of an automobile. 

After polishing, even if the paint (I) embedded in the coated surface of the paint (I) remains in the 
shape of spots, it does not interfere. 

In this invention, the paint (III) is mainly applied to the coated surface of the paint (I) where the 
paint (II) is not applied (including the circumference of the film boundary of the paint (II)), or to 
the coated surface of the paint (I) containing the polished film of the paint (II). 

Among these, the former is equivalent to 2 tone color finish, and the latter is equivalent to 
automobile inner shell finish. 

The paint (III) has as the main ingredient a vehicle ingredient and a coloring pigment, and a 
thermosetting resin selected from the ones listed for the paint (I) can be used as the vehicle 
ingredient. It can be used in the forms of a solution type in which these ingredients are dissolved or 
dispersed in an organic solvent and (or) water, high solid type, or non- water dispersion liquid type. 

Paint film thickness of the paint (II) is suitable to be 20-40 |i based on the hardened film. 

The execution examples and the comparison examples concerning this invention are explained. 

Note that both "part" and "%" are based on weight. 



I. Preparation of Samples 
(1) Target object 

Soft steel board (300x300x0. 8mm) to which zinc phosphoric system surface processing 
(PONDELIGHT #144, made by Japanese Parker Rising Co.) is performed, and which is coated by 
cation type electorodeposition paint (electron #9600 made by Kansai Paint Co.). 



(2) Paint (I) 



50% alkyd resin solution (* 1) 140 part 

Upan 20SE (*2) 50 part 

Titanium oxide (*3) 100 
Xylol /n-heptanol (1/1) 17 

The composition consists of the above ingredients was adjusted to have the viscosity of 25 seconds 
(FORDCUP #4 / 20 DEGC) by SORUBETSUN #150. 

PVC was 19.5. 

(*1) 50% alkyd resin solution, consisting of 1 mol of phthalic anhydride, 1 mol of trimethylol 
propane and 0.5 mol of coconut oil fatty acid, with the hydroxyl group value of 85, oil length of 
31% and acid value of 7.3. 

(*2) Butanol modified melanin resin made by Mitsui Toatsu Chemicals, Inc. 
(*3) TITONE R-650 made by Sakai Chemical Industry Co., Ltd. 

(3) Paint (II) 
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Barium sulfate 
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54.9 
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33.7 


61 
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37 


67 


PVC 


6.3 


17.2 
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(*4) Carbon black MA-100B, made by Mitsubishi Kasei Industry, Inc. 

(*5) MAPIKOERO XLO, made by Titanium Industry, Co., Ltd. 

(*6) KORO fine red 6820, made by Dainichiseika Industry, Co., Ltd. 

(*7) Phthalocyanine blue 5240K, made by Dainichiseika Industry, Co., Ltd. 

(*8) Precipitated barium sulfatelOO, made by Sakai Chemical Industry Co., Ltd. 

(*9) ASP-200, made by Engelhard Co. 

(*10) Talc No. 1, made by Takehara Chemical Industry, Co., Ltd. 
(4) Paint (II) 

50% alkyd resin (*1) 140 part 

Upan 20SE (*2) 50 part 



Organic red pigment (*6) 15 part 

Xylol / n- heptanol (1/1) 50 part 

The composition consisting the above ingredients was adjusted to have spray viscosity of 22 
seconds (FORDCUP #4 / 20 DEGC) by SORUBETSUN #150. 

II. The execution examples and the comparison examples 

The paint (I) was applied to the whole surface of the target objects using air spray so that it became 
about 30\x based on the hardened film, and after leaving them at a room temperature for about 15 
minutes, the paint (II)-® to ® were applied to 1/2 of the coated area of the paint (I) so that they 
became about 20\x based on the hardened films. 

After leaving them at a room temperature for about 10 minutes, both films were made to harden 
simultaneously by heating at 140 DEGC for 30 minutes. 

Next, The films of the paint (II) were masked except for the boundary portions, water grinding of 
these boundary portions and the coated surface of the paint (I) was carried out, and after these were 
washed, the masks were removed, and these were cleaned with oil benzene after blow dry. Next, 
the films of the paint (II) were masked like the above, the paint (III) was mainly applied to the 
coated surface of the paint (I) and the boundary part of the paint (I) and the paint (II), and after 
leaving them at a room temperature for about 10 minutes, they were made to harden by heating at 
140 DEGC for 30 minutes. 

The coated surface states of these examination boards were compared. 
The results are shown in Table 2. 



Table 2 
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